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(57) Abstract: 

PROBLEM TO BE SOLVED: To shorten set time by 
directly performing the set of scalar data to a scalar 
register at a vector processor corresponding to a vector 
instruction. 

SOLUTION: As a pair of vector instructions, a VLI 
instruction for setting immediate value data to the 
low-order 32 bits of the scalar register and a VLIS 
instruction for setting immediate value data to the 
high-order 32 bits of the scalar register are prepared, 
these instructions are composed of OP codes, scalar 
register numbers to be set and immediate data and by 
decoding the instructions, the immediate value data are 
set to the low-order side of register 2371 and the 
high-order side of a register 2372 at a data control 
circuit When executing the instruction, in the case of 
VLI instruction, the data in the register 2371 are 
selected and these data are written in the scalar 
register to be set by a selection circuit. In the case 
of VLIS instruction, the data in the register 2372 are 
selected and the data are written in the scalar register 
to be set by the selection circuit but only the 
high-order part of data is written corresponding to the 
designation of a set signal control circuit. 
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(57) 

t^VLIS^MU ^ilb^OPn- Kt 

^7*3 — KM J: 9 HPffiT*— * Srx — *»JflPIII8S<Z> Ui/X 

❖HfrNM-VL I#^P<^4i^«. 1/^^2371(7) 7^—^ 
SrSWU StRIUKMJ:?), i^^^M 
SEt*— VL I S^-^69^« N i/^;*^ 
23720!)?*— *S:84RU 31REIKMJ: 9, B»£-f5*;& 



H3 




1 

Suffix b/isfirfri*. tir^is—isa Kt. Wtfet 

[ft*® 2 ] ^^77 COEPfe^— ^^^7^^C 
SulS-<^ h/Hfr^f*. VL I^^VL I S$i^(D—tt 

vl i^ii, t^u->3y=i-K^ R5£-f~£*;fr 
^3lfT*J3£l§]&f*. mflBVL I ^^^/ciiVL I sift 

U 

9 <of— 9 Sr-fe * i- x y> sir LrawiHiBS^te 

[0 0 0 1] 

-So 

[0 0 0 2] 



(2) #i¥9-2 7 4 6 1 2 

2 

^^{i^^OLMS (Load Multiple S 
c a 1 a r) J: 9 , *ffitt3£fia>kBc*ttt U 

ts9Sfc9, «pmds*^oTv^fc 0 —ASH-* BB«H-»-e 

®S)^fT^l/\ ^71/^^^t^MEU * 

[0 0 0 3] 
[0 0 0 4] 

im^^7^^^#-§-^, HPttT*— *«r*U # 
^ffW^Iel^ti, FM^f^-KU, BP 

50 5^-LTV^6o ^7t, mfffl^ VL I 



(3) 

3 

t VL I S$i<fr(D—tt<Difo^fatDtf:V, VLI^H 

VLIS^H t^^ay^-K^ 
#7 u^J^9^^t, 7*7 u^*?<D±.fc®m&<DW 
fl^-^Sr^TU #*SSfr*iJi£lI]fc«:, BMBVLUfM* 
SfcttVL I S#^f^-KLt, BPffi^-^^r^— 

u^^i^gt, ^mnmmm^^m\^cx io 

9 tt\"9 9\z. X LTiltRE^t-te^U iltKla] 

Kie: J: <9 SalE^^^ w:?;*^ 7;*/ 7 v-^^SrJB 
tR LTRt*— VL I Sfa^aim^tes m 

m"f—9mmm^^(om 2 <^> ^^7-^ 

mx$7\si/x9^^<D*#7Ui?x9%mViL<, 
iry hm^JW(II^^*J»^T^^^^±fi^^ 
*Sr»#iZbtfJ:5i-LTV^5 0 . 20 
[0 0 0 5] 

mw~fz>o ant *mm<Ds<9 h/i-mmmm<z>—mifc 

»«**tt*0«*Ht?J)!), 1 ti^^v^nir y 

4. &»$W£|5 2 5, A^fT»J»«B5 2 6 . <<9 hAsffi. 
*^2 7 1, «&aSlJ|«2 7 2, ^ hA>U*?X9 2 30 
8. ^^/7^^2 9, 7 — 9&mm$&2 1 0^&i 

riistLTi^So a-crau ka*jms2 7 i*f*—9 
[0006] eii te*sv^t\ tt, ^< 

fcf. HT©i5 4A^ s fc5o 40 

LMA (Load Multiple Vector Address & Increment) 
LMB (Load Multiple Vector Base) 

JUT K^l/^i? 2 2tc:i?y M~£ 0 
LMS (Load Multiple Scalar) -fft^ 
£<ZHflH*B\ *IB«»«4JiJ2:*>S7 f -^ (7*7 7- 
S:IE«ffilI»3L^^ b3SrigftLT, 7*7^^ 
2 9M-fcy F^So 50 



4#^l¥9 - 2 7 4 6 1 2 

4 

E X V P (Execute Vector Processing) 

r<7>1?HH3\ <<9 h/^v*tyD-2{Z."<9 h/^mcom 

[0 0 0 7] LMSA^©ftim ^lEtt^g 4 ±t£> 
^*77^lt IEtt»J»^~y h3^rffi*b, StREl 
Sg29l3riioT, 7*7^^* 2 9l^s/ hSft 

— tt«J*<0»«!!3l»*»2 7 2^J:9#fo 

ttt^ff^$^7^7 2 9iJli?y 

h-r£ 0 7 ^29 i^f-? y h J W t 

BlWFiJ:, Mt^Va 1 i d hi>l Itty h£th 
5 0 V a 1 id tTy 7*7 1/^7^ 2 9 

9lsi?*9 2 9^7 — ^iry hSjxSfc, *fJ&-T<5V 
al i d tTy boOffiSr 1 y h*t~^> J: 9 tioTV^ 
5 0 ^^-£9, ^^7T-^^7^77^v ! ^^2 9^ 

[0 0 0 8] £Ac, EXVP^coMtlt ^ h/U 
7°n-fcry^2l;i*fU h/H&aSIJBi&fl* 1 2 ^sglttl 

721 Miry h£;ft£ 0 fc*5, Valid t*y £ 9 
7^/77^^^7^^ 2 9^<£>iry hJ&T#Mf 
3l^tLTl/>^)7c^, 7*7 \si?*9 2 9^<Oy^—9<0± 

[0 0 0 9] #^HfT*l^lilK2 3TU *^7 = — ^ 
2 3 1^, 2£gtf^3^ 
^ h/^^y 7r 2 1 <©3fcffiffit!9ltiU£BiO>£>. lo 
<^>^^ h/x^^SrBt9ttJLT7 ? ='— K-t*S 0 
7^-^2 3 1 (D^a^ ©«9ttlb^-<^ h/V#^(Z)7 
K*S*<^>^^~- ^y h^LTfc5 0 r^ttci^oV^ 
OP«I^SS^t^l/-v'a - H\ R 
Nl-RN3li, h;H/^^|ftfc6v^|j:7^7 
l/^^^S-^^rJg^-T^l/^^^Jt^, VAIRN*3 

TRNfir^^ h/l^^"C{£ffl"t"S7 f --^tei^lllKS: 
fg^-r « 7 — ^ & 5 o 

[0 0 10] 1^7=1 — ^2 3 1 te. 7^— K^tt/c^< 

h^*y^EIS2 3 5 1^3 — K«*&i£ffl-*- 
8^5^?2 9, -^(D^<9 h/^^X^m^ti 



(4) 



- 2 7 4 6 12 



ytteftttOo **IH&2 3 4 IS, ^ h/^i»*«2 7 
1 , Y/lsUi/^Z 2 8 „ 7 t^v^^ 2 9 , 7 s — 

^^(HlSg 2 10 <D&* bT 1 fifo^i^^r 



0-<^ h/W^<Z)7^ — KH£*«r«-§-i!ft3 4 2CJ;oT 

2 8 , Xftylsi?*? 2 9 , WMRMtS2 71, f 

-^«Si£H]3g2 l otdWJS-rs*^*, ^tt^&ffl 20 ^ 

[0011] h/^T^^7^^ 
2 9^5Jg^S^TV^5*^«, Valid If s/ bm&m 
LffilIfflI|HlK2 3 2^6>, JB^Sttfc^^^ l^JX* 2 9 

M3 9^U^^7^^ 2 9 t-i^W Va 1 i 
d if s/ b<^ffi^Sn^tm~o S Rir 3/ hT ^^^y^HI 
K2 3 6T1t SK*ttJ*ixft:Va 1 i d tf 3> b^fft^J: * 

DO 10 1=1, N 

sin X( I )=Aj X ( I ) + A 2 X ( I ) 3 +A 3 X ( I ) 5 +A 4 X ( I.) 7 + 

10 CONTINUE 

[0015] -m^ n«w-»t?tt, 

nxi-<<? wv&agfb£fT&v\ 7 1^**2 

£A'ik<D h/^WM) tfflV^§7^7^'^^5'2 9^ 

»#raeA^^. ^ h/u^mmm^m^< ba> 

* M«<TU:4bf, ffl«B*fflasfi<*5 0 b*>U 50 



*<9, ffi£Jnfc7*7^^2 9l:»Uf^©t 
^7^^ 2 9{-»lS-r^ V a 1 i d tf 3/ h<£>ffi^ 1 
^^Tfg^^tvfc:^^ h/Wl^v^^ 2 8^, ^(O^ h 
2 7 l^-^te^lHlSg2 10^by7Unfx^ 

10 LTjE»*J»Sfl$t^aitb U ^(D^? WHft^T^ — k 
fcS^Srff -5§-jg|3 5 2 laoW y/V^Ui/*? 2 4 

i-aiiHi-So va 1 i dtrv h<7>fidso*fctf, 

jfcV^fc*, Va 1 i d fcTs> h coffin 1 ^^5 4"C^r<^^< 
^ h/^^^fTb^V\ 



[0012] jgSbftJftlglS 2 5 KJ\ #^*fT*J^EIK 2 3 

^e>ff#l63 4 l*fctt3 5 1 SrSttffiSi:, ^h^^tr 
fflpgi5 2 6i^*TbT, fi»«-^5 6Sr^ffl"t-5 0 
fTffiH»«f|5 2 6 e»ff-9-5 6?r§:tt^5^, h/U 

^co-<^ h/^^-e^^$tL/c-<^ h/^mw$x2 7 1 , 

h;l/l/v J 7^2 8, ^7^^2 9, 7 s — ^15 
[0013] K-b60 J: 0 XC LT, ii^co-<^ h/^S^ 

[0 0 14] 



+A n x(I) 



£n+l 



(»D 



Do/v-.^Mtt, ^ h/waLaeBSr 1 m^i-s 

[0016] 12 2 Ji, »fK b/c 2 OC0-<^ f/^^COtfc 
«Sr*bfct>^T?S>5 0 VLUft^Xte, 
^ 2 9(7>Tffi3 2 tfs> ft-gnffi^-^^^b, VLI 
SA^m 2 9©±fi3 2 K's' M-BIJ 

«7*-*«r85Mr*-5 0 fcfc + b, r^^2o<7)^ 

h/V^ti. t;y ht*fflV>5ritt5o H3fi, 01 

»5)-Sr*-ria-C*>9, ^ ^»JWHIBS2 3 7^h^^9 



7 

[0 0 17] JEJHF\ 01 £03S:fl§vvr 2o<£>-'<^ Wi" 
Mt^J£[h]£&2 3 Xn, ^-7=^-^2 3 1 tt-<^ Y/V 

mmmm^i 2^nm^t, *<9 h/WM^y^r 

*5«tVVLS I^*f3^Kt5¥g:S:K»t6e Bt 9 
WLTc^ h/WVL I^fdiVL I s^^co 
#£\ Val i d try bR*tHLW»E«52 3 2dSiBtt 
RVal id tfy hgc^tti UMPlnl&g 2 3 2 tejg 
£^ttt7^7^^2 9i:M)StSVa 1 i d If y 

i:^tiiu va i i d ify h<Dm&m&mi~o 

H3T?fiV a l i d If y hBc*aL-*JWlHlK2 3 2 £5 J: 
TI^JJ? 2 9j&»£>0>V a l i d try MSc*Hi L 

vl i ift^SfctevL i s iffr^ £ fif-M& 

[ 0 0 1 8 ] m 3 5 f-, 7*— ^*J»Ih1K 2 3 7 

Xlt, fit&T^~9'2 3 1 ^^S(tio/c3 2 If y 
7*— ^OJtffiM, 3 2 try h all '0' cot 2 9 Sr 
ifiiD Lfc 6 4 tf y h y*—9 2 3 7 1 h 3 2tfyh<£>7 r 

— ^<£>Tf£f-x 32^ha 1 1 '0' <£>7*— ^SrilJn 
Lfc6 4^hf^ 2 3 7 2Sr4fiJt5 0 SRiryh 

7y^y^0B2 3 6m gc^-W^tb^Val i 
d tf y hOfflu&SO&fefcf^ ^(D^Xy 2 9^<£> 

»S^*j&s^fB£*iJWrU flHHfte 5 1 Sr^L-TMBfiB 

— K^f^-KSSS^ftSe 5 2i:j:ot^ h/u 

2 4 i£iHmt~5o 
[0 0 19] aSj*Jpa52 5tt, {f-§-i»6 5 1 SrStt® 
Sir, ^3lfTfM«ft5 2 6^*tLT, {f#jB*5 6l£J:t> 
^Sbft-^^ttrrSo ❖❖HfrfHWSB 2 6 tt, $g»j{f^ 

^ WHfe<frSrIftt>ttlU WVL I**i/:(iVL I 

s^xh&^t&mM-t&h, y*—?mmi£]ffi2 3 7 

rait, -tri^ MH§-£j£0& 2 3 7 4 SrjBS&-rs{f 
^■|rfftS6 7 l id J; 9i£ffiL, ^tti:f^B$(^f 
^6 7 2iCj;oT^l/-:/3 V =i — KSrjga-f £o 
7*— *ffl«IaII8 2 3 7T1t 6 4 If y Yt s —9 2 3 7 1 
i64t°^hf u ^ 2 3 7 2^)5^^10^, ±U9 9 
2 3 7 3 dJ: «9il4^i~5 J; 5 (:4oti^ 0 Mf 
ft ^6 7 1 j&^COeiMf fS^6 7 2^ 

fiE(HlK2 3 7 4T?^Six5 0 VLI^i^J, 6 
4 try YT-9 2 3 7 1 SrSlR-t-SJ; 51-* VLIS^h 

^W^te, 6 4 tTy Ht*-* 2 3 7 2 SrSIRi-S <fc 5 



(5) #Hfl^p9-2 7 4 6 1 2 

8 

^ir I/;? Mf-^i? hm^fiKEIBS 2 3 7 4 

[0 0 2 0] -ft^ffffllftlW 2 6 tt. 3WI3IK2 

9 1 (^tt, JB^**bfc^*7 l^** 2 9K6 4 If 
y h©7 ? -^t*tiitpJ:5»*"r*«*S:«*»6 9 

— <Z>-fey hff-g-Sr»J»i-S-fey Hf -^ftJ#P[H]&g 2 9 4C 

fcfLT, m^-me 9 2{:J:5t7 Mf-^s 9 
3 icioT^U- ^ — KS:aittJi"So y Mi 

10 -g-MftllHlK 2 9 4 tt. ^l/^ 3 y3-F^II^ 
CT, VL I S-fft^GOig^fi, 6 4t*^F©f^(^5 
±{4 3 2 bf y h#;£tt&»£&t?J: 5, Tiu.3 2 tr 
y ^©t>7 Mf*«r»lh-t-3o VL I 1^-^00^^^, 
6 4 tr y hcox — ^^Sr#t5itpfe«>, fiffeb*V\ 
r<£>J;5(-bT, vl l-A^^J;or}B^Sttfe:fi|]fia7 f 
— 9 3 2 try h*s, mfeZtvfc^jjy Ui?*9 2 9 0DT 
{4 3 2 tTy h-^ VL I S^^(dJ:oTfg^$tufcgp{6 
7*^9 3 2 tf y Ui>^9 2 9(D 

±ffc3 2 try M£##&**L5 0 VLIS^C 

20 J;?)7^7^^2 9^S§^^^f(^ -^rCOX 
^77^^ 2 9 ld*MS"t"5 V a 1 i d tTy h<Di&& 1 

[0 0 2 1] ^rt\ VL I ^tJ^VL I S^^^C 
^Stl^^7l/v ? ^^2 9^»fet5Va 1 i d tr 

fTfe^^ x val i d tfy hSc^ffib*JfflIlH]Sg2 3 2 

*c j: »9 Sc^-w Lfctta* i o^«. =i 7^<^i- 

Va 1 i d Ify h COffi^ OT* fc^B#^^C0^jll 
30 T% }g£$n^^7U^^ 2 9^±##SrfT*5o 
/^^o, 1 [^otVa 1 i d tTy bt^. h/U%hmnr 

[0 0 2 2] £A±<DJ: 0 i:LT, VL I^*3i(;VL 
I S^^cd2o<7)-<^ h/^^^-frax rtb^>co#^ 

%nnir%fz.mz->&^tem&&mtf&~t\-£^x, -< 
? ^-9- 2(Dtpx% s<9 h^^-xm^Ltcm 

m j f—9&. ^^7 \s*J*9 2 9\z±y H-Srt^s-e 
±iBttK«4^feK*aiLfc^^97 :f — ^SriSttSlI 
»n.= y f3^gSLT, ^^7^^2 9i:tyf 
40 "f*5<Z>^lt^<T, ffiWjn;yM?#S 0 
[0 0 2 3] 

^ * 5 ^ let h 1 5 r t^-et 5 J; 5 I- 
50 [Hffi<Z>ffiW&tt9U 



(6) 4*98^9 - 2 7 4 6 1 2 



9 




10 


[Ell] h MMMWi&TF't* * 


2 2 






2 3 




[@2] ^^IK'Cfft^b/c^ h/^^c^tt^^^ b/c 


2 4 




[§I~C&><5o 


2 5 




[@3] ffi^Lfc 2ocO-<^ f/W^^^rHfT-t"^^^^ 


2 6 






2 8 






2 9 




1 ^^^nizro/f- 


2 1 






2 3 


7 *ffi!lfflJ[I|& 




2 7 






2 8 


1 , 282, 2 9 1, 292 


2 l Ww^^^r * 






[02] 







m2 



VLI (Vector Load Immediate) 
VLIS (Vector Load Immediate Shifted) 

(J:tt32fcfv K=IP<I^r-£ . Ttt32t^ 



0 8 16 48 63 



OP 


SR 


IMM 


*«J8 


8lf^ h 


8tfv h 


32t?y h 


16tT? h 



OP: ^^>3>3-F 

SR : L/v^^Sf 



(7) &M¥9 - 2 7 4 6 1 2 



[Hi] 



3- 



2t h iU^/Ky^T^ 



Op[rNi| RN2| RN3|VAIR| VBr| -T— » | 



234 



235 



343*^ 



24 



VatidK&L 



,341 



232 



SR h-r-y7Txv$®to\ 



352* 



*0 

Is?*? 



652^ 



^51 



op |rni I RMa[ rm3|va»r| ^r|alw|™| ]*^ 



,25 



- 66 



271 



hJL. 

a*** 



237 
1 



asms 



31 
«wa» I 



28 



SR 







'3 










w 4 



^P¥9 - 2 7 4 6 12 



[B3] 



OP |rNi| RN2j RN3 VAIR V8R T~ 9 [ 



231 




